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CHAPTER I 
PURPOSE AND SCOPE OF THIS PAPER 
CHAPTER I 
PURPOSE AND SCOPE OF THIS PAPER 
PROBLEM OF THIS PAPER.---The problem of this paper· is the 
application of the basic principles set forth in Fundamentals 
-of Secondary-School __ Teaching 1/ and in the course the Unit 
Method to the unit organization of a topical area in secondary 
school mathematics. 
The unit forming the basis for this paper is written for 
use in connection with the teaching of the course in Plane 
Geometry in grade ten at the Wynnewood High School, Wynnewood, 
Oklahoma. The unit topic is: The Circle. 
It is hoped that this unit will advance the following: 
{1-) That suspended judgement and openmindedness go hand in hand 
with techniques of problem solving. (2) To bring about through 
various activities an advance in concepts and skills within the 
pupils. 
METHODS USED IN PREPARING THE UNIT.---It is my problem to 
construct a unit in this Plane Geometry course on the tenth 
grade level which will be broad and elastic enough to provide 
for individual differences. 
1/ Roy 0. Billett, Fundamentals of Secondary School Teaching 
Boston: Houghton Mifflin Company, 1940, and the course in 
Unit Method at Boston University. 
The method of preparing the unit is as follows: After 
forming the statement of the unit, the textbooks to be made 
available for pupil use were consulted to determine which of the 
various definitions and theorems should become a part of the 
delimitation of the unit. 
DESCRIPTION . OF THE CLASS.---The class consists of thirty 
boys and girls some of whom are preparing for college. They 
range in chronological age from 14 years to 19 years. Their 
range in intelligence quotients is 78 to 119. It is required 
that all pupils in the school have one credit in Algebra I. It 
naturally follows that the class membership is heterogeneous 
and represents a cross section of the entire school from the 
standpoint of curriculums·, inte~ligence quotient, and factual 
background. Their interests and abilities include such areas 
as athletics, music, model airplane building, scouting, home 
economics, to raising vegetables, hogs, beef cattle, and horses 
to be contested in F. F. A. and F. H. A. shows. A large number 
of the parents of the pupils are either farmers, oilfield 
workers, or refinery workers. The entire class has only a fair 
mathematical background, perhaps as a result of a shortage of 
teachers during the past war. This produced a weakness in 
previous mathematics courses, especially in problem solving. 
Because of this type background, more emphasis must be placed 
on problem solving rather than on oral demonstrations of proofs 
of theorems and problems. 
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DESCRIPTION OF CLASSROOM~---The room in which the class 
meets is of average size. It contains thirty-six chairs with 
writing arms for right handed writers and none for left handed 
writers. A blackboard extends along the entire front wall and 
right wall of the room. The left wall has a small bulletin 
board and a metal cabinet containing equipment used in other 
classes. The rear wall has four windows containing venetian 
blinds. The room has one light placed in the center of the 
ceiling. The only space provided for a mathematics library is 
the top of a small table. 
· DESCRIPTION OF M.ATHEMATICAL . EQUIPMENT.---For mathematical 
equipment there are four blackboard compasses, rulers, and 
wooden models of geometrical figures. A sourid-film projector 
and a. film- strip projector are available. Mathematical films 
may be rented from the East Central State College's film library 
forty miles from Wynnewood, but good films on geometry are very 
scarce. The school library has very fe1v mathematics books. 
Those available in the library are old and not inviting in 
appearance. The classroom library consists of six Plane Geome 
books, and one First Ye~r Algebra book. 
ORGANIZING . THE UNIT.-- - The principles fo~lowed in organiz 
this unit are those advocated by Professor Roy 0. Billett of 
Boston University 1/. According to Dr. Billett, a unit is a 
statement of changes to be sought in pupil's capacities for and 
!/ Roy 0. Billett, Fundamentals of Secondar -School Teac 
Boston: Houghton Mifflin Company, 1940. 
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tendencies toward behavior. A unit is a unit of learning and 
not a mere topic or some external-thing-to-be-learned. A unit 
for teaching, according to Dr. Billett, should be organized in 
four parts: (1) A statement of complete declarative sentences 
of the fundamental changes desired; (2) A statement of the 
detailed facts to be taught; (3) References for the teacher; 
and (4) The unit assignment, part of which is mimeographed and 
given to the pupils. 
This unit is organized for a period of twenty days which 
consist of one fifty-five minute period per day making a total 
of eighteen hours and twenty minutes to be consumed by the unit. 
II 
CHAPTER II 
UNIT . ORGANIZATION OF THE CIRCLE 
·CHAPTER II 
UNIT ORGANIZATION OF THE CIRCLE 
GENERAL STATEVUD~T OF THE UNI~ !/.--- Geometry is not looked 
upon as theoretical problems consisting of mental games which 
consume time and energy that might better be employed in other 
ways. Geometry is founded upon mathematical statements in 
which there is universal agreement. 
In oux every day life we are impressed by the fact that th 
use of the circle is a necessity in simple tools and other con-
veniences. A detailed knowledge of the circle is fundamental 
in the construction of all machinery. The many wheels, gears, 
and other forms of the circle are impressive reminders of the 
circle in our practical life. 
In addition to its practical value the circle also has a 
particular value in art. Pythagoras called the circle the most 
beautiful of all plane figures. It is the simplest of all fig-
ures and is the form that occurs most frequently in nature. 
DELIMITATION OF THE UNIT g/.---
1. A circle is a closed curve all points of which are 
equally distant from a point within called the 
center. 
l/ This term and others to follow have special meanings in 
connection with the unit met:Q.od of tee.ching. Roy 0. Billett, 
Fundamentals of Secondary· School Teaching. H0ughton Mifflin 
Company, Boston, 1940, p. 505. 
gj Roy 0. Billett, op. cit., p. 505. 
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2. A line segment from the center to the circle is 
called a radius. 
3. The diameter is a line segment through the center 
terminated by the circle. 
4. A diameter is equal to two radii. 
5. A chord is a line segment whose end points are on 
a circle. 
6. A point is within, on, or outside a circle a c cord-
ing as its distance from the center is less than, 
equal to, or greater than, the radius. 
7. A diameter of a circle bisects the circle and the 
surface inclosed by it, and conversely, if a line 
bisects a circle, it is a diameter. 
8. Through any three g iven points not in a straight 
line one circle, and only one, can be drawn. 
9. A straight line or a circle cannot i n tersect a 
circle in more than two points. 
10. A central ang le is an ang le f or med by two radii. 
11. Any part of a c i rcle is called an arc. 
12. An arc equal to half a circle is called a semi-
circle. 
13. A minor arc is less than a semicircle; a major arc 
is greater than a s emicircle. 
14. A quadnant is a ·quarter of a circle. 
15. In the s ame circle, or in equal circles, if two 
arcs ar e equal, t heir chor ds a r e equal. 
6 
16. Concentric circles are circles having the same 
center. 
17. In the same circle, or in equal circles, if two 
chords are equal, t heir arcs are equal. 
18. A diameter perpendicular to a chord bisects the 
chord and its arcs. 
19. A diameter which bisects a chord (not a diameter) 
is perpendicular to the chord. 
20. A circle is said to be circumscr ibed about a 
polygon when all the ver tices of the polygon lie 
on the circle. 
21. If two circles intersect, the line of centers is 
the perpendicular bisector of their common chord. 
22. In the same circle, or in equal circles, chords 
equidistant from the center are equal, and con-
versly, in the same circle, or in equal circles, 
equal chords are equid~stant from the center. 
23. In the same circle, or in equal circles, if two 
minor arcs are unequal, the greater arc has the 
greater chord. 
24. In the same circle, or in equal circles, if two 
chords are unequal, the greater chord is nearer 
the center. 
25. In the same circle, or in equal circles, if two 
chords are unequally distant from the center, the 
one nearer the center is the greater. 
7 
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26. In the same circle, or in equal circles, if two 
chords are unequally distant fro m the center, the 
one nearer the center is the greater. 
27. A secant is a straight line intersecting a circle 
in two points. 
28. A tangent is a straight line touching a circle in 
one, artd only one point. 
29. A line perpendicular to a radius at its outer 
extremity is tangent to the circle. 
30. The tangents to a circle from an outside point 
are equal and make equal angles with the line 
joining that point to the center. 
31. Two tangents to a circle fro m an outside point are 
equal and make equal angles with the line joining 
that point to the center. 
32. If two circles are tangent, the line of centers 
passes through the point of contact. 
33. A straight line tangent to each of two circles is 
called a common tang ent. 
34. A tangent is a common internal tangent if it 
intersects the line segment joining their centers; 
if it does not, it is a common external tangent. 
35. Two parallel lines intercept equal arcs on a c~cl~ 
--------=--=. =-=-===== =.c....· ~--=-~-=-=--=-=--=-===~·-, ==-=---=====~------·---=-=== 
PROBABLE INDIRECT AND I NCIDENTAL LEARNING PRODUCTS 1/.---
1. An understanding of circles and their properties. 
2. An appreciation of t h e intellec t ual beauty and 
intellectual requirements of the circle in Geometry. 
3. The relationship between the circle and its many 
uses in our world. 
4. An appreciation of working systematically. 
5 .. ~ attitude of self-reliance brought about by the 
check of one's work . 
6. Sat isfaction derived from being ab le to make one's 
own decisions and '\<Torking at one's own speed. 
7. An attitude of cooperation through group work. 
1/ Roy 0. Billett, ou. cit., p. 505. 
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THE UNIT ASSIGNMENT.1/---Tentative time allotment, four 
weeks, five periods per week. 
PRE- TEST AND FINAL TEST ON THE: CIRCLE.---A Pre-Test will 
be given to the pupils before the actual work of the· unit 
begins. The same test will be g iven again for the Final Test. 
INTRODUCTORY ACTIVITIES.-- -
1. Introduction: An introductory talk and discussion 
centering around the following: 
a. A short history of the circle. 
b. Proactical utility of the circle. 
c. The relation of the circle to Plane Geometry. 
This introductory talk and discussion and the Pre-
Test will take up the entire first period. Actual 
work on the unit by the pupils will begin during 
the second class period. 
2. There will be a series of short· lectures given by 
the teacher. 
3. Intermittently during the unit the teacher will 
prove some of the more difficult theorems at the 
blackboard. 
4. One or two short films will be shown during the 
process of the unit. 
1/ Roy 0. Billett, op. cit., PP• 17_3- 180; p. 281; 
p. 464; p. 506. 
-------~---~=-=-=-==~-=-================--=·===--=-=-=-======-cit====== 
5. The teacher will make a special effort to praise 
the vrork of each individual pupil and keep an 
atmosphere of being the helper and not the sole 
role of a judge. The pupil must feel he is doing 
something on his own and by himself instead of the 
feeling that he has to take orders and carry them 
out to the letter. It is a principle of democracy 
to feel free at \'lhat your doing and to have trust 
in those whom· you are working with. There isn't 
any better place than the classroom to practice 
··this through the teaching-learning cycle. 
6. Each pupil in the class will be given a mimeo-
graphed list of the Study Guide, Core Activities, 
and List of References For Pupil's Use. The 
majority of these core activities will be worked 
out in the classroom. Others will be worked out-
side of the classroom. 
12 
13 
=-====-====4F- -=-~~==~~~======~~======~~==========================~~==~=== 
ACTIVITY AND STUDY GUIDE 
SUGGESTIONS FOR USING _THE ACTIVITYA.l~D STUDY GUIDE.---
1. Look over the printed pages headed Core Activities and start 
the activity that most appeals 'to you. 
2. The List of References for use on the unit that accompany 
your activity sheets are listed and so numbered that they 
may be easily found. These books may be found on my desk. 
3. The items on the activity sheets are followed by numbers. 
These numbers refer to special references and the pages on 
which the information may be found~ For example: (2: 25-30) 
means reference book number 2 pages 25 to 30. , 
4. Some of the items on the activity sheets are also followed 
by O.R.A. followed by a number. This refers to an Optional 
Related Activity related to that specific core activity. 
For example: (O.R.A.-3) means that Optional Related Activity 
number 3 is related to that specific Core Activity. 
5. After an introductory lecture by the teacher, you are to 
proceed on working on the Core Activities. You should have 
all the Core Activities completed within four weeks. If 
you feel that you need help or don't understand something, 
you are urged to see your teacher. 
6. Some of these activities may be carried out in working with 
another pupil. If you wish to do so, please get the teachers 
approval before proceeding to work together. 
·=-=-=--==-=--=-=;p= ==---==-- - ---- --- --- --
7. The first ten minutes of each class period will be g iven to 
additional i nstructions and an opportunity for any question 
that you may want to ask before starting the day's work. 
8. After you finish an activity, hand in the "1ritten vwrk, if 
required, to the t _eacher so that he will know the progress 
you are making. 
g. A copy of the Optional and Related Activities is posted on 
the Mathematics Bulletin Board. I have four cards of each 
one in more detail in my desk. These will be g iven to you 
to copy at your request. 
10. You may or may not work any of these Optional Related Act-
ivities that interest you. If you wish to work some of 
them, you may do so on any time that you may choose. 
11. If you think of any activities that should be added to the 
list of Core Activities, write them down on a sheet of 
paper and turn them in to the teacher. You may feel free 
to do this at any time during the unit. 
CORE ACTIVITIES.Jj---You will notice that some of the words 
in these Core Activities are underlined. These words are 
crutial words. Understand their meaning and how to use them 
before the end of the unit. 
y Roy 0. Billett, op. cit., p. 507. 
-- ~-- ---==c.-===== 
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1. Statement: Through any three given points not in a straight 
line one circle, and only one, can be drawn. (1: 174) 
(O.R.A.-1, 2, and 3) 
a. Know hov-r to prove this theorem and then work 
problems b, c, d, and e. 
b. Construct a circle through three given points not 
in a straight line. (2: 185) 
c. Study the following: 
(1) A diameter of a circle bisects the circle and 
the surface inclosed by it, and conversely, if 
a line bisects a circle, it is a diameter. 
(2: 186) 
(2) A point is within, on, or outside a circle 
according as its distance from the center is 
less than, equal to, or greater than, the 
radius. (1: 173) 
(3) A straight line or a circle cannot intersect 
a circle in more than two points. (1: 175) 
d. Draw any triangle and circumscribe a circle about 
it. 
e. Draw two circles that have no point in common; two 
points in common; one point in common. 
2. Statement : In the same circle, or in equal circles, equal 
central angles have equal arcs, and equal arcs have equal 
central angles. (2: 186-187) (O.R.A.-4 and 5) 
15 
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a. Know how to prove this theorem and then work 
problems b, c, and d, 
b. Given: CD perpendicular to OA 
CE perpendicular to OB 
CD equals CE 
To Prove: Arc AC equals arc BC 
c. Divide a circle into four equal parts. (1: 176) 
d. Given: AB is a diameter 
.oc is a radius 
Angle BOE equals 30° 
Angle OAD equals 15° 
To Prove: Arc BC equals arc BD 
3. Ste.tement: In the same circle, or in equal circles, if two 
arcs are equal, their chords are equal. (1: 177) (O.R.A.-6) 
a. Write the proof of this theorem and then work 
problems b, c, d, e and f. 
b. Given: Radius 00 Perpendicular 
to chord AB (2: 188) 
To Prove: Arc AC equals arc BC 
c. Illustrate concentric circles. (1: 177) 
d. In the same circle, or in equal circles, if two 
chords are equal, their arcs are equal. (1: 178) 
(O.R.A. - 7) 
Given: Equal circles 0 and Q 
AB equals CD 
17 
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To Prove: Arc AB equal s CD 
e. Given: D and E are midpo ints 
of radii AO and OB 
respectively, and c 
CD equals CE 
To Prove: Arc AC equals 
- . 
arc CB 
f. Given: AB is· a diameter 
B is the midpoint 
of arc CD 
To Prove: AC equals AD 
4. Statement : A diameter perpendicular to a chord bisects the 
chord and its arcs. (1: 180) (O.R.A. -8) 
a. Know how to prove this theorem and then work 
Problems b, c, d, e, and f. 
b. A shop worker wishes to find the exact center of 
a circular disc. How can he do this? Explain in 
detail. (4: 235) 
c. Prove that, if a line drawn from the center of a 
circle is perpendicular to a chord, it bisects 
the chord and its arcs. (1: 180) 
==========4~-=~=-=============~======================~========================~======== 
d. A diameter which bisects a chord (not a diameter) 
is perpendicular to a chord. (1: 181) 
Given: Circle 0, with diameter 
CD intersecting chord 
AB at its midpoint M. 
To Prove: CD perpendicular 
to AB 
c 
e. Prove that the perpendicular b isector of a chord 
passes through the center of the circle and 
bisects the arcs of the chord. (5: 104) (O.R.A.-~ 
f. If two circles intersect, the line of centers is 
the perpendicular bisector of their common chord. 
(1: 183) 
Given: Circles 0 and Q 
intersecting in 
A and B 
To Prove: OQ is the 
perpendicular bisector of AB 
5. Statement: In the same circle, or in equal circles, chords 
equidistant from the center are equal. (1: 184) (O.R.A.-10) 
a. Know the proof of this theorem and then work 
problems b, c, and d. 
b. Given: Diameter AB is 
perpendicular to 
chord CD. 
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To Prove: Triangle ACD and triangle BCD are 
isosceles. 
c. If two arcs of a circle are equal, prove that 
their chords are equidistant from the center of 
the circle. (4: 236) 
d. Prove that in the same circle, or in equal circles 
chords are equidistant from the center. (3: 186) 
6. Statement: In the same circle, or in equal circles, the 
greater of two unequal central angles has the greater arc; 
and conversely, of two unequal arcs the greater has the 
greater central angle. (1: 186) 
a. Understand the meaning of this postulate and then 
work problems b, c, and d. 
b. Given : Equal circles 
0 and Q 
(O.R.A.-11) 
chords AB and CD 
arc AB is greater than arc CD 
To Prove: AB is greater than CD 
c. Given: Triangle ABC is 
inscribe(! in 
circle 0 and A 
angle A is 
greater than angle B B 
To Prove: Arc BC is greater t han arc AC 
19 
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d. Given: Points A, B, C, 
and D are ta1cen 
in succession on 
circle 0. Arc AC 
is greater than 
arc BD 
D 
A 
To Prove: Chord AB is greater than chord CD. 
7. Statement: In the same circle, or in equal circles, if two 
chords are unequal, the greater chord is nearer the center. 
(1: 189) (O.R.A.-12) 
a. Kno~tt how to prove thi s theorem and then work 
problems b and c. 
b. Given: Triangle ABC inscribed 
in Circle 0. AB is 
farther from the center 
than AC 
To Prove: Angle B is greater than angle C. 
c. An equilateral triangle and a square are inscribed 
in a circle. Prove that the sides of the triangle 
are nearer the center than the sides of the square 
(1: 189) 
8. Statement: In the same circle, or in equal circles, if two 
chor~s are unequally distant from the center, the one 
nearer the center is t h e greater. (1: 190) (O.R.A. - 13 and 14 
a. Know the proof of this theorem and then work 
Problems b, c, and d. 
b. Given: BC and DE are 
perpendicular to 
OA, and OF is less 
than OG 
---I> 
To Prove: DF is greater than BG 
c. Given:: OE perpendicular to AB 
OF perpendicular to CD 
Angle OEF equals 15° 
Angle OFE equa ls 25° 
-. 
To Prove : CD is greater than AB 
d. Given: AB is a diameter and 
chord BC is l ess 
than chord BD 
To Prove: Chord AD i s less 
than chord AC 
9. Statement: A line perpendicular to a radius at its 
extremity is tangent to the circle. (4: 236) (O.R.A. -15 andl 
a. Kno\'t how to prove t his theorem and then work 
problems b, c, and d . 
b. Given: Tangents AB and AC 
Radius OB and OC 
To Prove: AB equals AC 
and angle BAO 
equals angle CAO (O.R.A.-17) 
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c. Construct a circle, tangent to a given circle at 
a given point, and tangent to a given line. 
(5: 114) 
d. Given: Tangent ABC 
Diameter BD 
DE perpendicular 
to BE 
To Prove: Angle ABE 
equals angle D 
D 
10. Statement: The tangent to a circle at a given point is 
perpendicular to the radius drawn at that point. (1: 194) 
a. Know how to prove t his theorem and then work 
provlems b, c, d, e, and f. 
b. Construct a tangent t o a circle through a given 
point on the circle. (1: 195) (O.R.A.-18) 
c. Inscribe a circle in a given triangle. (5: 116) 
d. Prove corallaries 1 and 2. (1: 194) (O.R.A.-19 & 20) 
e. In a g iven square inscribe four equal circles, so 
that each shall be tangent to two of the other, 
and also tangent to one and only one side of the 
square. 
11. Statement: The two tangents drawn to a circle from a point 
outside the circle are equal. (4: 237) (O.R.A. - 21 and 22) 
a. Knov; how to prove t h is theorem and then work 
problems b, c, d, and e. 
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b. Given: Tangents AB, BD 
and DE 
To Prove: AB plus ED 
equals BD 
e 
c. Given: Point P outside circle 0, PA and PB 
A 
tangents at A and B 
respectively 
and line PO 
connecting 
points P and 0. AB a chord of circle 0 
To Prove: Angle l equals angle 2 
Angle 3 equals angle 4 
d. A and B are two pulleys connected by a leather 
belt. Is the belt length CD equal to EF? 
Explain. (O.R.A. -23) 
e. Draw a circle 0 and any radius OP. On OP 
produced take point Q. vfith Q as center and QP 
as radius draw a circle. At P construct line L 
perpendicular to OQ. How is line L related to 
circles 0 and Q? Prove it. (1: 197) 
- - - --==--===-==-"'-----=-=-=-=-=-~=--=- -----
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12. The following is a list of projects in which you ar e to 
choose one. The work on this project is to be done outside 
of the clas sroom. When your proj~ct is completed, bring it 
to class. 
a. 
b. 
Make a scaled drawing of one of the following: 
(1) One of the constructions named in this unit. 
(2) A cone. 
(3) A funnel. 
(4) A series of pullies showing direction of force. 
Make on e of the following using the circle or parts 
of a circle as a des ign. Make the pattern and 
design original. Use colored thread for effects. 
(1) A head scarf. 
(2) An apron. 
(3) A handkerchief. 
(4) A doily. 
(5) Design a quilt pattern. 
c. Create an original circular design on drawing-paper, 
cardboard, wood, cloth, canvas, or any mat erial 
you wish. Use paints, crayons, or colored pencils. 
d. If you are interested in sheet metal work, make a 
metal object of your o~m choosing wh i ch involves 
the circle or parts of the circle. 
e. If you are interested in wood working , make a 
wooden object which involves the circle or par ts of 
the circle. 
13. 
f. You may choose a project not listed in this s ection 
If you do so, consult your teacher for approval. 
The following is a list of topics. Choose one and write a 
short essay telling the use of the circle in that field. 
a. The Circle on The Farm. 
b. The Circle in The Home. 
c . The Circle in Athletics. 
d. The Circle in Aeronautics. 
e . The Circle in Dress l"laking. 
f. The Use of the Circle in Art. 
g. The Circle in Machinery. 
h. You may choose a topic not on this list. If you do 
so, consult your teacher for approval. 
14. Statement: If two circles are tangent to each other, the 
line of centers passes through the point of contact. 
(3: 198) (O.R.A.-24 and 25) 
a. Know the proof of t h is theorem and then work 
problems b, c, d, e, and f. 
b. Draw two circles 0 and Q with radii r and s, 
respectively, so placed that OQ is greater ·than r 
plus s. How many common internal tangents are 
there? How many common external tangents? 
Illustrate. (1: 198) 
c. If two circles are tangent internally, what is the 
relation between the length of the segment connect-
ing their centers and their radii? Illustrate. 
---· 
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d. Draw two circles having only three common tangents. 
e. Given: Circles 0 and Q 
tangent externally 
at A, and a common 
external tangent 
D 
touches them in B and C. 
To Prove: Angle BAC is a right angle. 
f. Draw a figure to r epresent a pulley belt passing 
around two pulleys so that the wheels shall both 
revolve in the same direction. Make a second 
figure to illustrate how the wheels may be made to 
revolve in opposite directions . (2: 201) 
15. Statement: Two parallel lines intercept equal arcs on a 
circle. (4: 238) (O.R.A.-26) 
.. 
a. Know how to prove thi~ theorem and then work 
problems b, c, and d. 
b. Given: Chord AB parallel 
to chord CD . and AB 
equals CD. 
To Prove: Arc AB equals arc CD 
c. Given: Circle 0 with tangent 
p parallel to tangent q 
Diameter CD 
Parallel to p 
~ -----=-~--
To Prove: Diameter CD bisects the circle. 
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d. Prove that is two circles are concentric, chords of 
the larger which are tangent to the smaller are 
equal. 
16. Construct the following: (O. R.A.-27 and 28) 
a. Bisect an arc. (3: 188 ) 
b. Through a g iven point on a circle construct a 
tangent to the circle. (5: 117) 
c. Construct an equilateral triangle having given the 
radius of the circumscribed circle. 
d. Through a g iven point '!trithin a circle construct 
the shortest possible chord. (5: lll) 
e. To a g iven circle construct a tangent parallel to 
a g iven line. (1: 206) 
f. To a g iven circle construct a tangent making a 
g iven angle with a given line. (1: 207) 
2.7 
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OPTIONAL AND RELATED ACTIVITIES 1/ 
1. Through two given points, how many circles can be drawn? 
Illustrate. 
2. If a circle is to pass through two g iven points, where must • 
its center be? 
'I 3. In a g iven circle, inscribe an isosceles triangle having a 
g iven base. 
' 4. Divide a circle into six equal parts. 
1 5. Explain how to divide a circle into three equal parts; eight ·1 
Ill equal parts; twelve equal parts. 
6. Given: Circle 0 with 
OE perpendiculCJ"r to AB 
OF perpendicular to CD 
OE equals OF 
OE bisects AB 
OF bisects CD 
To Prove: AB equals CD 8 
7- Given: CD perpendicular to OB 
I 
CE perpendicular to OA 
CD equals CE 
r To . Prove: c is the midpoint of arc AB 
8. Given: Diameter AB perpendicular 
II to chord CD 
To Prove: Triangles ABC and A 
ADB are congruent 
17 Roy 0. Billett, OJ2. cit., p. 507. 
-
I 
I 
I 
,, 
9. Prove that if a diameter of a circle bisects each of two 
chords, the chords are parallel. 
10. Given: Chords AB and BO make 
equal angles with 
diameter BD 
To Prove: AB equals BO 
11. Given: Equal circles 0 and Q 
with AB greater than CD 
To Prove: Arc AB is greater 
than arc CD 
12. Arcs AB, BO, and CD of a circle are equal. 
II 
From l~ , the mid j 
I 
point of arc AB, MN is drawn perpendicular to chord AB at 
N, and OP is perpendicular to chord BD at P. Prove that OP 
is greater than :£-!IN" , if each arc is less than a quadrant . 
13. Given: AB is a diameter 
arc BO is less than 
a quadrant 
To Prove _: Angle GOA is greater 
than angle BOO 
I 
I 
,, 
'' 14. Given: AB is a diameter 
arc AO is greater 
than arc BD 
OIYI perpendicular to AO 
ON perpendicular to BD 
To Prove: Angle ~lliO is les s t han angle OYili. 
I 
I 
II 
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15. Prove that perpendiculars t o a diameter at its extremities 
are tangent to the circle. 
16. Prove that if t h e vertices of a regular hexagon are on a 
I 
II 
circle , a concentric circle can be drawn to which all sides II 
I! 
of the hexagon are tangent. 
17. Given: Tangents AB and AC 
radii OB and OC 
' To Prove: OA perpendicular 
to BC and OA bisects BC il 
18. Prove that the radius of the circle inscrib ed in an equi-
j' lateral triang le is equal to one - third of t h e altitude of 
~ the triangle. 
1 9. Construct a tangent to a circle at the midpoint C of arc 
AB. Prove that the tang ent i s parallel to chord AB. 
20. Draw any chord of a circle and construct two tangents, each 
parallel to chord AB. 
21. Prove that the common internal tangents to hro cir cles a r e 
I equal. I' 
j 22. Prove that the common ext ernal tangents to two circles are 
I 
I 
II 
equal. 
11 23. Two straight street car tra ck s , AB and CD, would, if r 
,I 
extended, me et at point P. They are connected by t h e curvell 
AFC, which is the arc of a circle to W~Thich AB is tangent at , 
A and CD at C. If PA equals 160 feet, ho,,., long is PC? 
31 
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II 
,, 
II 
II 
I, 
ShOi'i hoi'r to find the center of arc AFC. 
-
-
-
-
-
-p <.."":..::: F 
-
-
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24. If two circles intersect , prove that t he dis t ance between 
their centers is greater t han the difference of their 
radii. 
25 . Prove that, if two circles are tangent externally , a 
,tangent dravm to the l arger cir cle from any point in the 
common inter nal tangent is equal to the tangent dravm to 
i; 
11 the smaller circ l e from the same point . 
26. Prove that, if two c ircles are concentric, a chord of the 
larger tangent to the sma l l er is bisected at t he point of 
contac t . 
27. · Construct a common ext ernal tangent to t wo g i v en circ les .. 
(4 : 251) 
28. Construct a common internal tangent to two gi ven circles . 
(4 : 252) 
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Title: AN OBJECTIVE TEST ON CIRCLES 
-Directions: Complete the following statements by filling in the ' 
missing word. Place the correc.t word in the space to the 
right which corresponds with the number in the statement. 
1. A --1-- is a closed curve all points 
of which are equidistant from the 
center. 
2. A line drawn from the center of a 
circle to any point on the circle 
is a - - 2--. 
3. A --3-- is a chord which passes 
through the center of a circle. 
1 4. In length, a - - 4-- equals two 
radii. 
5. A straight line joining two points 
on a circle is a --5--. 
6. Through any --6-- given points not 
in a straight line one circle, and 
only one, can be drawn. 
7. A straight line or a circle cannot 
intersect a circle in more than 
--7-- points. 
8 . Two radii of a circle form a ·--8--
angle. 
9. The part of a circle between any 
two points on the circle is called 
an --9--. 
~0 . Half a circle is called a --10--. 
·I 
'11. A --11-- arc is less than a semi-
(1) _______ _ 
(2) _______ _ 
(3) ______ _ 
(4) ______ _ 
(5) ______ _ 
(6) _______ _ 
(7) _______ _ 
(8) ______ _ 
(9). _______ _ 
(10) _______ _ 
circle. (11) 
--------------------
12. A --12-- arc is greater than a 
semicircle. (12) __________________ __ 
13. One fourth of a circle is called 
a --13--. (1-3) _______ _ 
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i 14. In the same circle, or in equal 
circles, if two arcs are e qual, 
their --14-- are equal. (14) ________________ ___ 
15. --15-- circles are circles having 
the same center. (15) ________________ ___ 
I Directions: In the following statements choose the correct 
answer and place the letter before it in the space provided j 
at the right of the statement. Only one answre is correct 
1 in each statemtnt. ~ 
16. A diameter perpendicular to a chord 
a. is equal to the chord. 
b. bisects the chord and its arcs. 
c. is twice the length of the chord. 
d. intersects the chord at t h e 
center of the circle. (16) __________________ __ 
17. If all the vertices of a polygon 
lie on a circle, the circle is 
said to be 
a. equal in degrees to the polygon. 
b. circQmscribed about the polygon. 
c. inscribed about t h e polygon. 
d. equal to twice the area of the 
polygon. (17) ___ ____ _ 
18 . If two circles intersect, 
a. their diameters are equal. 
b. they intersect in one point only. 
c. the line of centers is the per-
pendicular bisector of their 
common chord. 
d. the externa-l tang ents are 
parallel to the line of centers. (18) ________________ __ 
19. In the same circle, or in equal 
circles, chords equidistant from 
the center 
a. are always perpendicular to each 
other. 
b. are equal to the radius. 
c. are e qual. 
d. are always parallel to each other. (19) ________________ __ 
! 
-=r 
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20. In the same circle, or in equal 
circles, if two minor arcs are 
unequal, 
a. the greater arc has the greater c 
chord. 
b. their sum is less than a semi-
circle. 
c. the chord of the smaller arc 
is nearer the center. 
d. their sum equals a semicircle. (20) ______ _ 
I 21. A secant is a straight line inter-
I 
II 
I 
II 
I 
I 
I 
I 
II 
secting a circle 
a. in one point. 
b. in no points. 
c. in four points. 
d. in two poi:q.ts. 
22. A tangent is a straight line 
a. bisecting a circle. 
b. intersecting a circle in two 
points. 
c. equal to half a diameter. 
(21) 
d. intersecting a circle in one 
point. (22) ________________ _ 
23. A line perpendicular to a rad ius 
at its outer extremity 
a. is tangent to the circle. 
b. is a secant. 
c. is a chord. 
d. is bisected by the radius. 
24. Two tangents to a circle from an 
outside point are 
a~ perpendicular. 
b. equal to a diameter of the circle. 
c. equal. 
d. equal to a radius of the circle. 
25. If two circles are tangent, 
a. They are equal. 
b. the line of centers passes 
through the point of contact. 
c. the line of centers is parallel 
to the external tangents. 
d. the line of centers is equal to 
the common internal tangent. 
(23) 
(24) 
(25) _______ 1 
I 
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26. A straight line tangent to each of 
two . c~rcles is called 
a. a line of centers. 
b. an internal tangent. 
c. a common tangent. 
d. a perpendicular tangent. 
27. A tangent is a common internal 
tangent if 
a. it intersects the line segment 
joining their centers. 
b. it is perpendicular to the line 
segment joining their centers. 
c. it is parallel to the line seg-
ment joining their centers. 
d. it does not intersect the line 
segment joining their centers. 
28. A tangent is a common external 
tangent if 
a. it does not intersect the line 
see;ment joining their centers. 
b. it intersects the line segment 
joining their centers. 
c. it is parallel to the line seg-
ment joining their centers. 
II 
(26) ______ _ I 
II 
I 
(27) ______ _ 
d. it is perpendicular to the line 
segment Joining their centers. (28) __________ 
11 
29. Two ·parallel lines 
a. are equal to a radius of a circle. 
b. are perpendicular to the common 
internal t angent of two circles. 
c. are equal to a diameter of a 
circle. 
d. intercept equal arcs on a circle . (29) _____________ __ 
30. To bisect a given arc of a circle 
a. construct a line equal to its 
chord. 
b. construct the perpendicular 
bisector of its chord. 
c. construct a line parallel to its 
chord. 
d. construct a line perpendicular 
to its chord. (30} 
--------------
II 
ij 
Jl 
,, 
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31. To find the center of a g iven 
circle 
a. construct a secant parall e l 
to a tang ent of the circle. 
b. construct t h e perpendicular 
bisectors of two chords of 
the circle .• 
c. construct a perpendicular to a 
chord of the circle. 
d. construct a perpendicular to a 
diameter of the circle. 
32. The point where a tangent t ouche s 
a , circle is called 
a . the center of the tang ent. 
b. the point wher e all chords of the 
circle meet. 
(31) 
c. the point of contact. 
d. t h e point of bisection. (32). _____ ___ _ 
33· Circles having equal areas have 
a. the same cent er. 
b. equal radii. 
c. equal tangents. 
d. equal secants. (33) 
37 
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Directions: In the left column you will find a number of terms .l 
In the right column you will find an illustrated definition ' 
for each term. These are not arranged in the correct orden~ 
Select the correct term from the right column that matches II 
the term in the left colum..Yl and place the letter b Efore it 
in the parenthesis provided to the right. 
34. 
35. 
36. 
37-
38. 
39. 
40. 
radius 
central angle 
semicircle 
arc 
c ircu.11scr ibed 
circle 
chord 
diameter 
(a) 
(b) 
(c) 
a circle which 
passes through 
the vertices of 
the polygon. 
a chord pas s ing 
through the 
center of a 
circle. 
a line segment 
joining two 
points on a 
circle. 
II 
(34)( )! 
(35)( 
(36)( 
(37)( 
( 38) ( 
!I 41 . intercepted 
arc 
(d) an angle whose 
vertex is at 
the center of 
a circle and 
whose sides 
are rad'ii. 
@ 
8 
0 
0 
(39)( 
(40)f 
(41)( 
I 
II 
I 
I' 
,, 
II 
(e) a part of a 
circle. 
(f) 
(g) 
(h) 
a line segment 
from the center 
to the circle. 
an arc included 
bet"t<reen two 
lines. 
one-half a 
circle. 
0 
G 
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Directions: Write the sta tements and reasons for the proofs of I 
the following problems . 
42. Given: Radius OC perpendicular 
to chord AB 
To Prove: Arc AC equals arc BC 
Proof: 
43. Given: Circle 0 with AB 
perpendicular to 
radius OC at C 
To Prove: AB is tangent to 
circle 0 
Proof: 
, 44. Given: .. Tangents AB and AC 
radii OB and OC 
To Prove: AB equals AC and 
angle BAO equals 
angle CAO 
Proof: 
II 
--t -
II 
-'\, 
Directions: Construct the following in the space provided. 
45. Construct a circle through any three points not in a 
straight line. ~ 
• 
• c 
46. Through a given point on a circle construct a tangent to 
the circle. 
47. Arc AB is part of a circle. Find the center of the c irc·le 
containing the arc AB. 
48. Inscribe a circle in a g iven triangle. 
--- .:..c::=-=-::=.-~ 
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KEY TO THE TEST ON CIRCLES 
CO:VJ.PLETION ITEIVJ..S 
1. circle 
2. radius 
" 
3. diameter 
I 4. diameter 
II 
5. chord 
6. three 
7- two ,, 
8 . central 
9 •. arc 
10. semicircle 
11. minor 
12. major 
II 13. quadrant 
I 14. central angles or chords 
I 15· concentric 
,, MULTIPLE CHOICE ITDIS 
16. b 
17. b 
1 8 . c 
19. c 
20. a 
21. d 
22. d 
23. a 
24. c 
I 25 . b 
26. c 
27. a 
28. a 
29. d 
30. b 
31. b 
32. c 
33- b 
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¥lATCHING ITEiYIS 
134. f 
135. d 
36. h 
37. e 
' 38. a 
39. c 
I 40. b 
41. g 
(KEY CONTINUED) 
I 
'I 
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QUESTIONNAIRE 
1. Do you prefer t h e Unit type of as s i gnment to the old? Why ? 
2. What did you like most about the Unit? 
3. What did you dislike about the Unit? 
4. Did you work any of the Optional and Related Activities? 
5. Were t hey helpful in letting you see the importance of this 
topic and how it is related to others? 
6. With this Unit method, were you able to keep track of your 
progress better than by the old method of assignment? 
I 
7. Did you like the freedom of doing the work at your own speed 1\ 
I 
rather than by the old method of daily assignments? I 
8. Did you like the method of doing most of your work in class 
under the guidance of your t eacher? 
9. Have . you any suggestions for improving this type of assign-
ment? If so, list them below. 
CHAPTER III 
TEACHING THE UNIT 
- --=-- = ====---
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CHAPTER III 
TEACHING THE UNIT 
~ 
REPORT BASED ON THE LOG.--- I 
March 6, 1952. :--The pre-test was given. It was explained that II 
the pupils should answer those questions they know and not II 
I 
try to guess at the ones they don't know. The Pre-Test was 
I' 
completed in thirty minutes. The Activity and Study Guide 
was passed out to each pupil. The first page was read by 
the teacher explaining each part in more detail. Most of I 
II 
the pupils showed a very high interest in trying something 11 
new, but a few seemed ·a little frightened by g.etting i:pto 
a new experience. They seemed to be afraid of the 
possability of too much work. This was the first time 
that any of these pupils had been exposed to this type of 
unit method. With ten minutes of the period remaining, 
work on the Unit begs,n. 
March 7, 1952.-- Interest is very high. Some of the pupils 
have already worked the first three Core Activities and 
lj 
I 
I 
II 
have started working on the Optional and Related Activities. 
Some pupils made the statement that they already have 
-
learned more in two days than they have in weeks and they 
hoped we would continue this method all year. 
March 10, 1952.- - Interest is still very high. Some pupils are 
spending a lot of outside time on the Unit and have already 
II 
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I . 
completed Core Activity numper 5. It was suggested that 
they stop working the Core Activities for a day or two and 1 
I 
work some of the Optional and Related Act-ivities pr etaining ' 
I 
to .their completed Core Activities. This \vas done. II 
Y~rch 11, 1952.-- Some pupils have set a pace of completing one 
Core Activity per day v-Thile others are completing one Core 
Activity and one Optional Related Activity per day. The 
I 
pupils are enjoying this meth od of teaching and are showing ,, 
tremendous interest. Pupils who usually waste time in the I 
I 
I 
I class are now working. This method haa developed their 
interest in Geometry. 
'March 12, 1952.-- Work and interest are progressing rapidly. I 
Two pupils are a little slow i n getting in the.ir work. I, 
They are tv-TO Core Activities b e-hind the pattern set by the 
clas s averag e pupils. More time is being spent by the 
teacher in working with these slower pupils. 
March 13, 1952.-- Most of the pupils are keeping up with or are 
I 
so much interest in Geometry. Pupils who have had spare 
time in study halls are now using that time to work their 
Geometry problems. 
March 14, 1952.-- A pep talk was g iven to those pupils slowing 
do\m on their work. Some were just lazy to begin vfith so 
a little prodding and assistance may produce the results 
needed. The slower thinkers are trying their gest but are , 
-- -=------====-- ---- -==--= 
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still behind the pattern set up by the class. 
be expected by these slow pupils. 
This was to 
March 17, 1952.-- The pupils like the method of studying a 
theorem at their own speed and then immediately -vrork con-
structions and proving problems pertaining to that theorem. 1! 
They have made this statement they like the method of doing ! 
most of their work in class under the guidance of t heir 
teacher. By this method they get help when its needed and 
then go on to the next activity without waiting or wasting 1 
time. II 
March 18, 1952.-- Nine pupils have completed all the work up to 
Core Activity 11 and have, done quite a bit on Core Activity '; 
12. Two pupils have completed 14 Core Activities. To this ,I 
date no real difficulty has been met by the pupils in any 
of the problems. Some of the problems have taxed ·their 
best abilities but they have shown an air of satisfaction 
when completing such problems. 
March 19, 1952.-- This period completes half the time alloted to l 
complete the Unit. To this point, interest has been very 
I 
high and much more than the teacher had expected. The I 
teachers in the school system are still making the state-
ments that they have never witnessed so much interest in 
Geometry. It has also shown a desire by some of the less 
interested pupils to do more work in their other classes. 
Most pupils have completed half or more of the unit plus 
many Optional and Related Activities. 
46 
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March 20, 1952.-- Some pupils have s t arted their outside work 
Core Activity 12. This activity i s showing grea t interest 
because of its diversion from t h e general accepted methods 
of studying Geometry. The pupils have made the statement 
that they like this method of shovring their work in a 
constructive sense. 
March 21, 1952.-- At this point, the teacher has noticed that 
the Unit is bring ing out the competative spirit in some 
pupils. Some are contesting each other in seeing '\'rho can 
l 
I 
work the most Core Activities and Optional and Related 
Activities before the end of the alloted time. It is being l 
done in good spirit and proving to be a desirable outgrol<th ;l 
of the Unit. 1 
March 24, 1952.-- Thi's p eriod was started with the showing of a ,I 
II film strip on circles. In the film strip, all circles are 
shown by the use of some object familiar to the pupils. 
I 
For example, circles are shown by using wagon vrheels , cross ll 
s ection of a log, pies, and many other circularobjects. 
The film strip was easy for the pupils to comprehend and . 
has made the work they have so far completed much clearer 
and also refreshed them on past work. 
March 25, 1952.-- Some pupils have complained on Core Activity 
13. They have no desire to write a short essay but are 
doing so with a little encouragement on the teachers ·part 
in helping them to pic~ topics to write about and also 
helping them to use some of the geometrical terms they 
--~ --= 
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has been I 
have learned in this course. Their dislike for 
seems to fall back to the fact that composition 
made a drudgery to them. In general, most of the pupils 
are not complaining about the essays. Therefore, it has 
not imposed a stumbling block on the work of the Unit. 
March 26t 1952.-- At this point, the pupils who are ahead of the 
I 
pace set up by the class were a gain encourage to stop work II 
on the Core Activities and i.vork some of the Optional and 
Related Activities. 
March 27, 1952.-- The slower pupils are progres s ing more rapidly.tl 
II The two who w.ere behin9. now lack one Core Activity in 11 
staying with the pace set up by the class. Being slow has 
deprived them of working any Optional and Relat'ed Activities.\! 
March 28, 1952.-- Five pupils have completed all of the Core I 
Activities and are now working on some of the Optional and 
Related Activities. Their interest is still high and have 
no desire to quit. There will be some pupils who will 
complete all the Optional and Related Activities by the 
close of the Unit. This is their desire and goal at this 
time. 
March 31, 1952.- - The two exceptionally slow pupils are now on 
Core Activity 15. By completing 15 today and 16 tomorrovi, 
they will have completed all the Core Activities on time. 
They still have not been able to work any Optional and 
Related Activities. Five Pupils have all of the Core 
Activities completed and lack only two Opional and 
---- ====#:- -
Related Activities in completing the entire Unit. 
April 1, 1952.-- Today the work on the Unit is to be completed. 
Five have completed the entire Unit---16 Core Activities 
and 28 Optional and Related Activities. All the pupils 
have completed the 16 Core Activities, and most of them 
have worked a grea t number of the Optional and Related 
Activities. 
I 
April 2, 1952.-- Today the Final Test was given and completed in 
II 
11 forty-five minutes. Thepupils didn't seem to be afraid of 
this test. They had the feeling of being well prepared. 
A questionnaire was passed out to the pupils . All seemed 
eager to answer any question about the Unit except one 
pupil. He didn 't favor some points on this method so he 
il was reluctant in answering the questionnaire . He finally 
did so after the teacher convinced him that the answers to I 
the questionnaire would not effect his grade. 
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CLASS REACTION FROM .THEQUESTIONNAIRE 
, QUESTION 1~--- Do you prefer the Unit type of assignment to the 
' old? Why? Twenty-eight pupils ans1<Tered yes and two answered 
I no. 
I 
Some of the reasons given why they liked the Unit were the II 
IJ following : 
I' you canl 1. More opportunities in the Unit type to show what 
I' 
do and there is a greater feeling of achievement when I 
completing something. 
2. The students can work together and the teacher super-
vises. 
3. You work more and you understand it. 
4. You can make yourself study. 
h 
5. It was interesting and you could work at your own speed II 
and work as much as you pleased. 
6. I learned more and it made me vmnt to work. 
7. You have an opportunity to vrork ahead. You could miss 
a day and still not fall behind in your work. 
8. I did all the work myself. 
9. I had time to try and figure out the work. It gives 
you a chance to t hink and have help in class. If I 
wanted to get ahead of those who didn't care, I could 
and would make a better grade . 
10. You worked most of it in class and didn't have to work 
out of class unless you desired to do so. 
11. It makes more sense to me. 
50 
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12. Twenty-five pupils mentioned that it v1as easier than 
any other method of assignment . 
, The t\vO v1ho answered no gave the following reasons : 
1. It didn't have the propositions all worked out so tt 
required too much time for me to do so. 
2. It is childish. It doesn't really show wheather the 
pupils wer e learning Geometry, how to make pretty 
pictures, or make pretty designs. I can learn just as 
fear in trying a new experience. During a conference with t h e 
pupil, the teacher found out that the pupil's parents forced hi 
1 to take Geometry. They also demanded of him grades as good as 
his older brother had made in school . His brother was a 
straight A pupil and this pupil wasn It doing so vrhich brought 
disappointment at home. 
QUESTION 2~--- What did you like most about the Unit? 
the reasons g iven are t h e following : 
Some of Jl 
I 
II 
1. Liked the constructions. (13 pupils) 
2. I liked all of the Unit. 
3. You weren't restricted or held within any bounds. You • 
could do as much or as little as you pleased. 
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4. It was all to my suiting and an ideal v.ray to teach 
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Geometry. 
5. Core Activity number 12. (Projects) 
6. The form it was in and the way it was set up. 
7. Doing the work in class under the supervision of the 
teacher. 
8. We weren't required to have a certain assignment in 
every day. 
9. Pupils could help each other in class. 
QUESTION 3.--- What did you dislike about the Unit? Some of the 
dislikes given are the following: 
1. The Optional and Related Activities. 
2. Not enough information on certain problems. 
3. Core Activity number 13. (Essay) 
4. It was too long. 
, QUESTION 4.--- Did you work any of the Opional and Related 
!' Activities? Five pupils worked all 28. Sixteen pupils worked 
I 
I 
ten or more. Eight pupils worked from 1 to 10. One pupil 
didn't work any Optional and Related Activities. 
' QUESTION 5.--- Were they helpful in letting you see the import-
:ance of this topic and how it is related to others? All the 
pupils answered yes except one. 
QUESTION 6.--- With this Unit method, were you able to keep 
track of youQ,progress better than by the old method of assign-
ment? All pupils answered yes except one. 
--
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+ QUESTION 7.--- Did you like the freedom of doing the work at 
your own speed rather than by the old method of daily assignment? 
I 
1All pupils answered yes except one. 
,Q.UESTION 8.--- Did You li1ce the method of doing most of your 
work in class under the guidance of your teacher? All the 
·pupils answered yes except one. 
'I 
I 
QUESTION 9.--- Have you any suggestions for improving this type 1 
of assignment? 
1. Seventeen pupils answered no. 
2. One pupil said it was perfect . 
3. Two said it was the best method of teaching and should 
be used in all classes in all schools. ~ 
4. One said the only suggestion he had was to use the same ~ 
method again. 
5. Five pupils suggested to use more constructions in the 
Unit. 
6. Two suggested to have more problems like Core Activity 
12 because working with their hands helped them to 
concentrate on their work. 
7. Two pupils said that there was too much vlOrk in the Unit.! 
----=-=======-= 
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RESULTS OF TESTING 
Table 1 , page 58 gives a description of each class member . 
The I . ~. scores ranged from 119 to 78 . I The c l ass is not an ex- 1 
·Ceptional br illiant one but of average intelligence . T 1e a erag 
• Q. . of the class is 98 . 
The grades made in Algebra I are good grades f or a clas s of 
an average intelligence of 98 . 
I 
Outside i nterests of most c ass members are athletics , 
music , and ovies . 
Tab e 2 ~ page 59 sho s the i nit•al score , final score and 
'points ga i ned on the test . The pre-test sc ores have a rang of 
31 and t_.e final te s t scores have a range of 48 ., 
The results cf t_e final test are as good an in so cases 
better• t:~an the i nst uc tor had antic "pated . The highest gal 
i .• ade Mas 57 p i nts by pupi 5 . That is a grm th f 
II 
·whi ch :means the pupil answei•ed a ll questio s cor ectl 
I 
00 p r c 
0 1.e 
i'ina test . The lowest gain made was _8 poi nts by pupil 30 rhich 
is a growt_ of 46 per cent . This pupil _a an I . Q. of 78 . 
These results are is ted on Table 2 , page 59 . The points g ned 
are a so s_ wn i n th for~ of a br oken line graph in Tab le 5 1 
page 6t:: . The gains ade a o as s~own on Table 7 , page 64 by 
means of c omparing the pr e-test and fi al test ., T. possible 
I 
growt , actua gro'th, and per cent achieved are a l so shown 
i n ab 7 . 
I 
,, 
I 
I 
I 
II T __ e gains of most of the pupils are high S SJ. OWJ. 0 _ Tab le 5;' 
page 52 and by the per cent achi eved shown on Table 7 ~ p- ge 64 • !I 
====~--= =- -----
I 
I 
I 
I ss 
In comparing • ith the I. Q. scores , pu il 9 has shown the 
I ~poo~est resul ts . s shown O~ Table 6 # page 63 , the gap between II 
the I . ~. score and final sc orv is much more than should be 
jexpected from that pupil . The only reas on that t e instructor 
II 
'can find for thi s result i s not enough studying and no par ntal 
'i fluence for home study. 
I 
The results of pupil 30 was expect3d because of th t pupil s • 
,I . Q, . b i ng 78. The pupil sincerely tried but wa not ab e to 
I 
!retain 
I 
t • 
sufficient knowledge to make a1y higher gain on t e fina_ , 
However , th~ pupil's work was commendable and his growth 
'of 46 per t ,, hi h i f il · th h cen .. SJ.1.0WS a g ncrea.se or a pup WJ.. sue a 
:low I . Q,. 
The median of the pre - test scores is only 14 . 1 as shown on 
Table 3, page 60, but the median of the final test scores is 
54 . 5 as shown on Table 4 , page 61 . Thi s is an i ncrease of 40 . 4 
[po i nts whic __ thi s writer considers a very good increase . 
li 
Table 8 , page 65, i s a histogr-am representing distribution 
the I. Q. scores . 
Table 9 , page 66 , is a histogram represent ing distribution 
of Pre-Test sc res and Final Test sc ores . 
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THE TEACHER t S REACTIO T AIJD C01\fC LUSIONS 
I 
From the teaching of this unit, the teacher has co e to the 
conclusion that the unit ,ethod of a s zigmnent will produce far 
'better re sults than the old type of ass ignment . 
Throug1 this unit it was much easier to create class 
created an Ill 
interest which was never lost during the course of instruction. 
interest • 
. I 
Being a new experience for the pupils , i 
Those few pupils who did show a little f ear of a ne~ experience 
gradua lly showed interest . Doing away wi th t too formal 
method of instruction and using the unit method creat d a great 
!interest . It did away with the coLstant studyi ng , i n s o~e cases 
memorizing, all the theorems and then v.rriting them on the board 
r a s a qu i z on paper . I t also did a-way with a lot of hom work. 
Most of the work was one in cl ass w ~re the pupil was under 
constant guidance of the instructor . This c1•eated tremendous 
intere s t as can be noted by the answers given to the quesuion-
naire . Th unit also gives a method for more problems worked 
pertaining to a specific theorem. _ pupil has the c ~ance to 
stud;)r the theorem as quickly as he wanted to an . th n commence 
I 
working sufficient problems to bring about the understandi ng of 
the theo_"vm. By doing this hi .. self, the pupil , when c ampl e ting 
a group of problems , had a f e ·· l ing of satisfaction of comple ting 
I 
so . ething on lllis own and not being told of every step to ta]r:e . 
3y wor kin g 
I 
a.t his own speed put the pupil at ease 8 It re laxed 
point where he could think and work much better. 
I 
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The unit also created a li t·.~le competative spirit which, 
1 controll d by t _e tsacher , proved to be a. des ire result . 
==:lil 
If 
PupL s began conte st i ng each other on e- actness , neatness, and I 
seeing ··1L.o could complete the most wor_ during tho tim allotedl 
Th·s caused the ab ove average pupil to d his best because of 
the average pupils producing the way they did . 
From the results of this experienc , it i s the int ·nt ion 
o_ t . is writer t o s me day corr.plete a series of such un·ts for 
tho entire course in pl ane ge ometry . 
~--- ==========- ========-= 
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T. BLE 1 
Description of the Class Members 
_ upils 
- ge I .. Ou t side Interests 
a/ 'rhese f igures are based o. the Otis Self-Admini ster i n g 
Tests of Menta_ Ability , Form A. 
·--
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TABIE 2 
Init ial Score , Final Score , and Gains Made on Tes t 
Pupil I nitia l Score F inal Score Points Gai ne 
1 40 66 26 
2 16 56 40 
3 40 68 28 
4 15 65 50 
5 19 76 5? 
6 13 55 4_?_ 
7 31 65 34 
8 2? 65 38 
9 ].b ;58 ~0 
].0 lS 60 42 
11 12 _§6 54 
12 12 53 41 
~1~3 22 7_~ 50 
14 9 50 41 
15 13 59 46 
16 34 ?0 36 
17 1o 5_5 42 
18 28 65 37 
19 21 _4_3 22 
20 18 67 49 
21 ~0- 37 2? 
22 9 4 0 31 
23 14 43 29 
24 9 44 35 
_?5 _!_Q_ 41 31 
26 14 39 2 5 
2'7 14 49 35 
28 11 51 40 
29 11 34 2Q 
30 10 t:-8 18 
,, 
I 
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I 
I 
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TAB -' 3 
Computat ion of t'he Mean and tandard Devia t i ~ f r the Grou p 
Freque1~cy T"'listr b u t ion of 30 ~ ·e -Test Scores a/ 
t) 
ci = 3 F FD FD '-' 
{ ) (2) 3) (4) 5) 
39-41 2 /8 /_14 196 
--36-38 0 _t7 0 0 
33-35 1 r.6 f6 3 6 
_ 30- 32 1 f.5 /.5_ _2iJ 
27 - 29 2 f 4 f8 64 
24 - 26 0 f.3 0 0 
21- 1.:!3 2 f .2 f_4 1.6 
18-20 3 _t1 t'!!. ~ 
15-17 3 _() 
.0 0 
12- 14 8 -1 - 8 64 
9 - 1] 8 ~2- -16 256 
Totals N 
- 30 j ~fd~ -18 ~fd; 666 
• !.1 ::: 16 ci.~ - c2 M :: 11 . 5 I 3 ( .. s 75) S .D. -
l\1 = ·11 . 5 I 2 . 625 S.D. N 
= 3 ~ - . 36 •If - 14 . 1~5 ... 
-
S . D. = 3 ~r-
S.D. - 3(4 . 6 3) -
S . D. - 14 . 019 
-
y Roy o. Bi let t , Fundamentals of econdary-Sch ol Teachi n g , 
Houghton Mifflin C ompaP~ 1 Boston, 194 1 pp ~31- 633 . 
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T BLE 4 
1
; Compu t tion of the !l'::ean a nd .... te.nd ar De iation for the Grouped. 
Fre qu e;nc iz t · i bution of 30 Fi nal Te st Scores . a/ 
I' 
c i - 3 F D l"D ro2 
(1) (2 ) ( 3) (4) (5 
. ':75 -77 1 /-.7 /-.7 49 
7~-74 l f .6 f6 36 
69-71 1 f .5 f_5 _25 
66-68 4 f·1 fl6 ~56 
63-65 4 f3 fl2 144 
60- 62_ 1 f2 f2 4 
57-59 1 fl fl 1 
54-56 3 e 0 0 
51- 53 2 -1 -2 4 
48 -50 2 -2 -4 16 
45- 47 0 - 3 0 0 
42-44 3 - 4 - 12 144 
__Q_9_-4_~ _3 -5 -15 2~g_ 
a6- 0tl i:;; -6 -12 ·.1-14 
_3_.:>-35 . l -7 -7 49 
30- 32 0 -8 0 0 I 
2? ... _g_g 1 - 9 ~9 81 
·--Totals N = 30 % fd = 
-12 ! fd2 = 1178 
,I 
I 
I A . M. :: 55 s.n.= ci 1/r2 -c2 s.n.= 18 . 81 
II M '!:! 53 . 5 /1 s.n .. :: 3 vl1•8 -.16 
M 
- 54 . 5 s.n.= 3 (6 . 27 -
a/ Roy o. Bi1 e t , op. cit . 
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TABLE 5 
Relative Growth Seale of Pr-e-Test Scores and 
Final Test Scores ---Pre-Test Scores 
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~ 
... a 
1. 'G: 
~ '/! 
' 
' ~
,. 
.ft 
·~ ., 
t) S1 
+S ~ + 0 
$ ~ 3 0 
0 3() 
ll) z ·I: 
0 2 
~ 15 
~ /(J 
5 
0 
J' 1\ I 
\ I 
I\ 
\ i \ 
' 
' : \ \ 
\ I \ 
~ 
I 2 3 
I\ 
v \ J ~ I ~ 
\ J v \ I \ v \ /\ I 
\I 1\ I \ v \ J \ v \ I \ 
\ I 'V \ I \ 
"""' \ I ,, \ I \ 
,~ \ / ~ 
' 
v \ 
v \ 
. 
il\ 
"' I '..., 
I \ \ l \ 
! 1\ I \ I \ \ 
,J ~, i \ _,' I \ \I -... \ 
"' 
\ I \ I 
\ / \ \ ,/ ', ,; ~- ~, ._ __ ," ~- -, 1---~-
-
... 
S'' 7 B 
-
10 II IZ 13 If IS " 17 II 1., 20 Zl 22 Z! J,. ZG 2' Z.7 %1 29 ~ g 
Pupi Is 
0 
TABLE 6 
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I I· T lBLE 7 
11 Comparison of Pupil Per f ormance on re -Test and Fine._ Tes t 
'! _owing P ssibl Gr·owth, _ ctual Growth, and per cent Achiev e d . 
I Highest P ssibl core on the Test LTas 76 oints . 
Pupil Pre - Test F i nal - c s ib: e _ ctual Per Cent Scores c ores G~ c ·~th Gr owth . c .ieved 
1 40 66 3_§. 26 72% 
3 40 68 36 2 8 78% 
16 34 7 0 42 36 8 6;'"~ 
7 3 1 65 45 34 76% 
18 28 65 48 37 77% 
8 1 ~? 65 49 38 78% 
13 22 72 54 50 92C"i:l 
1 9 21 43 55 _g2 40% 
b .19 7 6 57 57 100:t: 
20 18 67 58 4 9 84;c 
10 18 60 58 42 72'}(, 
2 .16 ! 56 60 40 _677~ 
4 15 65 _§_1_ 50 8:::!~i, 
- 9 15 38 61 ::::!.5 3 o . ;:; 
27 .14 49 6~ 35 ! 
_5E)% 
23 14 43 62 2 9 47 0 
26 :!.4 39 62 25 40% 
15 13 5 9 63 46 73 0 
6 13 55 63 42 67% 
17 13 55 63 42 .6_7% 
11 12 66 64 54 8 4$ 
1:::: 12 53 64 41 64 0 
28 11 51 65 40 62~ 
29 11 34 65 23 35 6 
25 .10 4 1 66 31 47 ~ 
21 10 37 66 27 4.L:o 
30 10 28 36 18 27 ~ 
14 9 50 67 41 61% 
24 9 44 --6·7--- 35 ~
22 9 40 67 -31 46% 
I,_.... 
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TABLE 9 
Histo<grd.rn Represerrtin~ Distribution of Pre-Test 
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